The Carbon Footprint of Attica Tollway  by Mandalozis, Dimitris et al.
 Procedia - Social and Behavioral Sciences  48 ( 2012 )  2988 – 2998 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the Transport Research 
Arena 2012  
doi: 10.1016/j.sbspro.2012.06.1266 

7UDQVSRUW5HVHDUFK$UHQD±(XURSH
7KH&DUERQ)RRWSULQWRI$WWLFD7ROOZD\
'LPLWULV0DQGDOR]LVD%LOO+DONLDVE+HOHQ7\URJLDQQLF1DWDOLH.DOIDG
D6WUDWHJLFDQG2UJDQLVDWLRQDO0DQDJHU.P$WWLNL2GRV*UHHFH
E&(2.P$WWLNL2GRV*UHHFH
F+HDGRI&RQVXOWLQJ6HUYLFHV.P$WWLNL2GRV*UHHFH
G&LYLO(QJLQHHU7UDQVSRUW3ODQQHU.P$WWLNL2GRV*UHHFH


$EVWUDFW
&OLPDWHFKDQJHLVWKHPDMRUJOREDOHQYLURQPHQWDOLVVXHWKDWEXVLQHVVHVRIDOOVL]HVKDYHWRIDFH:LWKWKHHIIHFWVRI
JOREDO ZDUPLQJ EHFRPLQJ LUUHIXWDEOH FXVWRPHUV DQG H[WHUQDO VWDNHKROGHUV DUH H[SHFWLQJ EXVLQHVVHV WR DFW
UHVSRQVLEO\DQGWDNHDFWLRQWRUHGXFHDQGFRPSHQVDWHIRUWKHLUUHVSHFWLYHLPSDFWVRQWKHHQYLURQPHQW
$WWLFD7ROOZD\FRQVWLWXWHVWKHULQJURDGRIWKHFLW\RI$WKHQVDNLORPHWUHORQJIXOO\DFFHVVFRQWUROOHGWROOURDG
ZKLFKZDV DOVR WKH ILUVW%27 URDGSURMHFW LQ*UHHFH ,WV GHYHORSPHQW IDFHG VLJQLILFDQW GLIILFXOWLHV EHFDXVHRI WKH
FRPSOH[LW\ RI FRQVWUXFWLQJ DPRWRUZD\ LQ D GHQVH XUEDQ DUHDZLWKLQ D OLPLWHG H[SURSULDWLRQ DUHD DQGZLWK DFXWH
WUDIILFSUREOHPVSUHYDLOLQJLQWKHVXUURXQGLQJQHWZRUN+RZHYHUGLIILFXOWLHVZHUHRYHUFRPHDQGWKHVXFFHVVRIWKH
SURMHFW KDV H[FHHGHG H[SHFWDWLRQV VLQFH FXUUHQW DYHUDJH GDLO\ WUDIILF YROXPHV RIPRUH WKDQ  YHKLFOHV DUH
VXUSDVVLQJWKHRULJLQDOSUHGLFWLRQV
(QYLURQPHQWDOPDQDJHPHQWZDVLQFRUSRUDWHGLQWRWKHHDUO\VWDJHVRIGHVLJQDQGFRQVWUXFWLRQRI$WWLFD7ROOZD\LQ
RUGHUWRPLWLJDWHLPSDFWVRQWKHHQYLURQPHQWDQGWREULQJHQYLURQPHQWDODQGVRFLDOEHQHILWVWRWKHVXUURXQGLQJDUHDV
7KHSURMHFWKDVEHHQGHYHORSHGWRIXOO\FRPSO\ZLWK*UHHNDQG(8HQYLURQPHQWDOVWDQGDUGVDQGJXLGHOLQHV
$WWLFD 7ROOZD\ FRQVLGHUV FDUERQ IRRWSULQW DVVHVVPHQW WR EH D YHU\ SRZHUIXO WRRO LQ XQGHUVWDQG WKH LPSDFW RI WKH
WROOZD\¶V RSHUDWLRQDO DFWLYLWLHV RQ JOREDO ZDUPLQJ :LWK WKLV LQ PLQG WKH FRPSDQ\ VXFFHVVIXOO\ FDUULHG RXW WKH
FDOFXODWLRQRI LWVFDUERQIRRWSULQWDQG WKHQSURFHHGHG WR WDNHPLWLJDWLRQPHDVXUHVVXFKDV WKHXVHRISKRWRPHWHUV
UHQHZDO RI LWV IOHHW ZLWK PRUH HQYLURQPHQWDOO\IULHQGO\ YHKLFOHV HWF ,Q SDUDOOHO WKHVH PHDVXUHV FRQWULEXWHG
VLJQLILFDQWO\WRFRVWVDYLQJV

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGV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,QWURGXFWLRQ
$ IHZ GHFDGHV DJR FOLPDWH FKDQJH DQG JOREDO ZDUPLQJ ZHUH RQO\ NQRZQ DQG GLVFXVVHG DPRQJ
DFDGHPLFVZLWKYDULRXVVSHFLDOLVWVPDNLQJGLIIHUHQWIRUHFDVWVDVWRZKDWLVJRLQJWRKDSSHQLQWKHIXWXUH
+RZHYHU DV WKH \HDUV KDYH JRQHE\ WKH YDULRXV FOLPDWLF FKDQJHV DQG HIIHFWV RI JOREDOZDUPLQJ KDYH
VORZO\ EXW VWHDGLO\ UHLQIRUFHG VRPH RI WKH RULJLQDO WKHRULHV UHODWLQJ WRZKDW LV JRLQJ WR KDSSHQ WR RXU
SODQHWLIZHGRQRWFKDQJHWKHZD\ZHOLYHDQGGREXVLQHVV

6R WRGD\ KDUGFRUH IDFWV VKRZ WKDW WKH WHPSHUDWXUHRIRXUSODQHW KDVEHHQ ULVLQJRYHU WKHSDVW
\HDUVDQGWKHHDUWKZLOO³KHDWXS´E\DQRWKHU&E\WKHHQGRIWKHFHQWXU\LIZHFRQWLQXHZLWK³EXVLQHVV
DVXVXDO´%LRGLYHUVLW\LVXQGHUWKUHDWZLWKGLIIHUHQWVSHFLHVRIIORUDDQGIDXQDDWWKHWKUHDWRIH[WLQFWLRQ
ZKLOHRXUZDWHUUHVRXUFHVDUHEHLQJFRQWDPLQDWHGDQGDUHUXQQLQJVKRUW7KHYLDELOLW\RIRXUSODQHWDVD
ZKROH KDV EHHQ VHYHUHO\ FRPSURPLVHG DQG RXU IXWXUH LV XQGHU VLJQLILFDQW WKUHDW &OLPDWH FKDQJH LV D
PDMRUJOREDOHQYLURQPHQWDOLVVXHWKDWZHDOOKDYHWRIDFH

7KH.\RWRFRQYHQWLRQLQZKLFKOHGWRWKHVLJQLQJRIWKH.\RWR3URWRFROZKHUHFRXQWULHVDJUHHG
WR UHGXFH WKHLUHPLVVLRQVRI PDMRUJUHHQKRXVHJDVHV IURPVSHFLILFEXVLQHVV VHFWRUV KDV OHG WRDQHZ
ZD\RI OLYLQJDQGGRLQJEXVLQHVVE\ VHWWLQJDQHZWUHQG WKDWRI UHGXFLQJ*+*HPLVVLRQV6LQFH WKHQ
FXVWRPHUVDQGH[WHUQDOVWDNHKROGHUVKDYHEHHQH[HUWLQJLQFUHDVLQJSUHVVXUHRQEXVLQHVVHVH[SHFWLQJWKHP
WR DFW UHVSRQVLEO\ DQG WDNH DFWLRQ WR UHGXFH DQG FRPSHQVDWH IRU WKHLU UHVSHFWLYH LPSDFWV RQ WKH
HQYLURQPHQW

(YHQLI WKHWUDQVSRUWVHFWRULVQRWRQHRIWKHVHFWRUVZHUHVSHFLILFDFWLRQVKDYHWREHWDNHQWRUHGXFH
*+*HPLVVLRQVDFFRUGLQJWRWKH.\RWRSURWRFROLVLWRQO\DPDWWHURIWLPHXQWLOLWWRRZLOOKDYHWRVHW
VSHFLILF WDUJHWV DQG WDNH VWULFW PLWLJDWLRQ DFWLRQV WR UHGXFH LWV HIIHFW RQ WKH SODQHW 6R LI LW LV QRW
FRPSXOVRU\\HWZK\VKRXOGFRPSDQLHVDQGEXVLQHVVHVRIWKHWUDQVSRUWVHFWRUERWKHUZLWKHPLVVLRQVDQG
FDUERQ IRRWSULQWV HWF" 9ROXQWHHULQJ WR LQYHVWLJDWH WKH HIIHFWV RI D FRPSDQ\¶V DFWLYLWLHV LQGLFDWHV D
FRPSDQ\WKDWLVUHVSRQVLEOHDQGWKDWWDNHVVXVWDLQDEOHGHYHORSPHQWLQWRVHULRXVFRQVLGHUDWLRQ

6XVWDLQDELOLW\UHTXLUHVWKHUHFRQFLOLDWLRQRIHQYLURQPHQWDOVRFLDODQGHFRQRPLFGHPDQGV WKHWKUHH
SLOODUV RI VXVWDLQDELOLW\ ZKLFK DUH LQWHUGHSHQGHQW DQG DIIHFW RQH DQRWKHU GLUHFWO\ RU LQGLUHFWO\ )RU
H[DPSOHZKHQRQHDGGUHVVHVWKHHQYLURQPHQWRQHFDQQRWLJQRUHWKHHIIHFWVWKDWJOREDOZDUPLQJKDVRQ
ZRUOGHFRQRP\RURQRXULQGLYLGXDOOLYHVDQGRXUKHDOWKQRWWRPHQWLRQWKHHIIHFWVRQIXWXUHJHQHUDWLRQV
6RLQHIIHFWEHLQJSURDFWLYHDERXWJUHHQKRXVHJDVHPLVVLRQVHYHQLILWLVQRWREOLJDWRU\VRIDUFDQRQO\
EULQJEHQHILWVWRDFRPSDQ\ZLWKVLJQLILFDQWILQDQFLDOVDYLQJVDVZHOO

*OREDOZDUPLQJDQGFDUERQIRRWSULQW
7KHJUHHQKRXVHHIIHFWRFFXUVZKHQFDUERQGLR[LGH&2DORQJZLWKPHWKDQHJDV&+QLWURXVR[LGH
12 K\GURIOXRURFDUERQV +)& SHUIOXRURFDUERQV 3)& VXOIXU KH[DIOXRULGH 6) DQG R]RQH ȅ
FDXVHWKHKHDWIURPWKHVXQWRJHWWUDSSHGEHWZHHQWKHVXUIDFHRIWKHHDUWKDQGWKHWURSRVSKHUHDQGQRW
HVFDSHLQVSDFH+HQFHDQLQFUHDVHLQWKHFRQFHQWUDWLRQRIWKHJUHHQKRXVHJDVHVEULQJVDERXWWKHLQFUHDVH
RIWKHHDUWK¶VWHPSHUDWXUHJOREDOZDUPLQJZKLFKLQWXUQ\LHOGVFOLPDWHFKDQJH

(YHU\KXPDQDFWLYLW\LVXOWLPDWHO\OLQNHGZLWKWKHSURGXFWLRQRIJUHHQKRXVHJDVHVZKLFKLVPHDVXUHG
DV FRQFHQWUDWLRQV RI HDFK W\SH RI JDV RU VWDQGDUGL]HG WR FDUERQ GLR[LGH HTXLYDOHQWV &DUERQ GLR[LGH
HTXLYDOHQF\LVDTXDQWLW\WKDWGHVFULEHVIRUDJLYHQPL[WXUHDQGDPRXQWRIJUHHQKRXVHJDVWKHDPRXQWRI
&2WKDWZRXOGKDYHWKHVDPHJOREDOZDUPLQJSRWHQWLDO*:3DUHODWLYHPHDVXUHRIKRZPXFKKHDWD
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JUHHQKRXVHJDVWUDSVLQWKHDWPRVSKHUHZKHQPHDVXUHGRYHUDVSHFLILHGWLPHVFDOHJHQHUDOO\\HDUV
+HQFHHYHU\RUJDQLVPDFWLRQRUSURGXFWFDQEHGHVFULEHGLQWHUPVRILWVFDUERQIRRWSULQWZKLFKLVWKH
WRWDORIWKHJUHHQKRXVHJDVHV±VWDQGDUGL]HGWRFDUERQHTXLYDOHQWVWKDWDUHSURGXFHGLQUHODWLRQWRLW

&OLPDWHFKDQJHLVWKHPDMRUJOREDOHQYLURQPHQWDOLVVXHWKDWEXVLQHVVHVRIDOOVL]HVKDYHWRIDFH:LWK
WKH HIIHFWV RI JOREDO ZDUPLQJ EHFRPLQJ LUUHIXWDEOH FXVWRPHUV DQG H[WHUQDO VWDNHKROGHUV DUH H[SHFWLQJ
EXVLQHVVHVWRDFWUHVSRQVLEO\DQGWDNHDFWLRQWRUHGXFHDQGFRPSHQVDWHIRUWKHLUUHVSHFWLYHLPSDFWVRQWKH
HQYLURQPHQW7KLVSDSHUSUHVHQWVWKHPHWKRGRORJ\DQGUHVXOWVRI$WWLFD7ROOZD\¶VHIIRUWVWRHVWLPDWHDQG
UHGXFHLWVFDUERQIRRWSULQW
$WWLFD7ROOZD\±DQHQYLURQPHQWDOO\FRQVFLRXVPRWRUZD\
$WWLNL 2GRV 0RWRUZD\ DOVR NQRZQ DV $WWLFD 7ROOZD\ LV D PRGHUQ P ORQJ XUEDQSHULSKHUDO
PRWRUZD\IRUPLQJDULQJURDGDURXQGWKHFLW\RI$WKHQV*UHHFH,WLVDFORVHGWROOPRWRUZD\ZLWKWZR
GLUHFWLRQDOO\VHSDUDWHGFDUULDJHZD\VODQHVSOXVDQHPHUJHQF\ODQHHDFKWROOVWDWLRQVDQGWROO
ODQHVDQGWKHILUVW5RDG&RQFHVVLRQ7ROO5RDG3URMHFWLQ*UHHFH$WWLFD7ROOZD\LVDOVRRQHRIWKHILUVW
WROOPRWRUZD\VHYHU WREHRSHQHG WR WUDIILF LQDPDMRUPHWURSROLWDQFDSLWDO FLW\ DQGPRUH VSHFLILFDOO\
$WKHQVDFLW\WKDWLVGHQVHO\SRSXODWHGZLWKORWVRIKLVWRU\EXWDOVRZLWKPDQ\HQYLURQPHQWDOFKDOOHQJHV

7KH PDLQ SXUSRVH RI $WWLFD 7ROOZD\ ZDV WR DOOHYLDWH WKH KHDY\ WUDIILF FRQJHVWLRQ SUREOHPV RI WKH
JUHDWHUPHWURSROLWDQDUHDRI$WKHQVDQGWRLPSURYHDFFHVVLELOLW\WRDUHDVDURXQGWKHFDSLWDO,QDGGLWLRQ
WKHPRWRUZD\ZDVEXLOWZLWKJUHDWUHVSHFWIRUWKHQDWXUDODQGXUEDQHQYLURQPHQWDQGIXOOKDUPRQL]DWLRQ
ZLWK WKH VXUURXQGLQJV VR DV WR SURWHFW WKH DOUHDG\ HQYLURQPHQWDOO\FKDOOHQJHG $WWLFD UHJLRQ EXW DOVR
PDLQWDLQ WKH TXDOLW\ RI OLIH RI WKH SHRSOH OLYLQJ QHDU WKH 7ROOZD\ 7R GDWH WKH SURMHFW KDV H[FHHGHG
H[SHFWDWLRQVVLQFHFXUUHQWDYHUDJHGDLO\WUDIILFYROXPHVRIPRUHWKDQYHKLFOHVDUHH[FHHGLQJWKH
RULJLQDOSUHGLFWLRQVDQGHQYLURQPHQWDOPDQDJHPHQWKDVHQVXUHGWKHRSHUDWLRQRID³JUHHQ´WROOZD\

ǹVDUHVXOWRIWKHVHFRQWLQXRXVHIIRUWVLQHQYLURQPHQWDOPDQDJHPHQW$WWLFD7ROOZD\UHFHLYHGWKHVW
3UL]HIRU(QYLURQPHQWDO0LWLJDWLRQ IURPWKH,QWHUQDWLRQDO5RDG)HGHUDWLRQ,5) LQ)XUWKHUPRUH
WKHFRPSDQ\LVFHUWLILFDWHGZLWKWKH,62IRULWV(QYLURQPHQWDO0DQDJHPHQW6\VWHPZKLFK
LVDSSOLHGDQGXSGDWHGWKRURXJKO\6LQFHIRUWKHSHRSOHLQ$WWLFD7ROOZD\WKHPLVVLRQLVWRHQVXUHKLJK
TXDOLW\ LQQRYDWLYH VHUYLFHV WKDW PD\ H[WHQG EH\RQG DQ\ FRQWUDFWXDO REOLJDWLRQ VXFK DZDUGV DQG
FHUWLILFDWLRQVDUHLPSRUWDQWEXWDUHQRWHQRXJK7KXV LQDQDWWHPSWWRJREH\RQGFRQWUDFWXDOREOLJDWLRQ
ZLWK UHJDUGV WR WKH HQYLURQPHQW DQG WR NHHS XS ZLWK WKH FRQVWDQWO\ LQFUHDVLQJ UHTXLUHPHQWV WRZDUGV
HQYLURQPHQWDOSURWHFWLRQDQGVXVWDLQDELOLW\ WKHFRPSDQ\GHFLGHG WRSURFHHGZLWK WKH FDOFXODWLRQRI LWV
FDUERQIRRWSULQW
&DUERQIRRWSULQWFDOFXODWLRQ±:K\"
$WWLFD7ROOZD\FRQVLGHUVFDUERQIRRWSULQWDVVHVVPHQWWREHDYHU\SRZHUIXOWRROLQXQGHUVWDQGLQJWKH
LPSDFWRIWKHWROOZD\¶VRSHUDWLRQDODFWLYLWLHVRQJOREDOZDUPLQJ'HVSLWHWKHIDFWWKDWWKHWUDQVSRUWVHFWRU
LVVWLOOQRWLQFOXGHGLQWKHFDUERQPDUNHWWKHFRPSDQ\WU\LQJWRUHPDLQSURDFWLYHLQLVVXHVUHJDUGLQJWKH
HQYLURQPHQW FRPPHQFHG WKH FDUERQ DVVHVVPHQW SURFHVV HDUO\ UHPDLQLQJ WUXH WR LWV FRUSRUDWH VRFLDO
UHVSRQVLELOLW\ SROLF\ DQG LWV FOLHQWV ERWK LQWHUQDO HPSOR\HHV DQG H[WHUQDO XVHUV $SDUW WR WKH GLUHFW
LPSDFWWRWKHHQYLURQPHQWDQGWKHUHGXFWLRQRIHPLVVLRQVFDUERQDVVHVVPHQWZLOOVHUYHDVDYDOXDEOHWRRO
IRUWKHHGXFDWLRQRIERWKWKHFRPSDQ\¶VHPSOR\HHVDVZHOODVWKH7ROOZD\¶VXVHUV7KHHPSOR\HHVZLOO
KDYH WKH RSSRUWXQLW\ WR DFTXDLQW WKHPVHOYHV ZLWK WKH SURFHVVHV LQYROYHG LQ FDUERQ DVVHVVPHQW HDUO\
HQRXJKVRWKDWZKHQFDUERQDVVHVVPHQWEHFRPHVFRPSXOVRU\IRUWKHWUDQVSRUWVHFWRU$WWLFD7ROOZD\ZLOO
EH ZHOOSUHSDUHG DQG ZHOO DKHDG $V IDU DV WKH XVHUV DQG WKH JHQHUDO SXEOLF DUH FRQFHUQHG FDUERQ
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DVVHVVPHQWZLOOVHUYHDVDJRRGRSSRUWXQLW\IRUHGXFDWLRQDQGLQLWLDWLRQRIVLPLODUEHKDYLRUVKRZLQJZKDW
JRRGSUDFWLFHLVDQGZKDWFRXOGEHDSSOLHGRQRXUHYHU\GD\OLYHV

2QHRIWKHPDLQEHQHILWVRIFDUERQDVVHVVPHQWLVWKHIDFWWKDWLWFDQSXWDOOHQYLURQPHQWDODFWLRQVLQWR
SHUVSHFWLYHDQGLWFDQUHYHDOZKLFKDFWLRQVKDYHWKHPRVWHIIHFWRQ*+*UHGXFWLRQVZLWKRXWQHFHVVDULO\
EHLQJWKHPRVWFRVWO\RUWKHPRVWFRPSOH[(VWLPDWLRQRIFDUERQHPLVVLRQVLVHVVHQWLDODVLWLVLPSRVVLEOH
WRWDNHDFWLRQVWRUHGXFHVRPHWKLQJWKDWKDVQRWEHHQPHDVXUHGEHIRUH:HPD\NQRZWKDWFHUWDLQDFWLRQV
KHOS WRZDUGV HPLVVLRQ UHGXFWLRQ EXW RQO\ WKURXJK FDUERQ DVVHVVPHQW FDQZH EH DEOH WR GHWHUPLQH WKH
H[DFWHIIHFWRIWKLVDFWLRQ
&DUERQIRRWSULQWFDOFXODWLRQ±+RZ"
)RUWKHDVVHVVPHQWRI$WWLFD7ROOZD\¶VFDUERQIRRWSULQWDIWHUUHYLHZLQJWKHYDULRXVPHWKRGVDYDLODEOH
WKH PHWKRG ³%LODQ &DUERQH´ ZDV FKRVHQ 7KLV WRRO RIIHUHG VLPSOH SURFHVVHV IRU TXLFN FDOFXODWLRQV
HQDEOLQJWKHFRPSDQ\WRDVVHVVLWVEXVLQHVVDFWLYLW\GDWDVXFKDVHQHUJ\ELOOVDPRXQWVRIUDZPDWHULDOV
SXUFKDVHG NP WUDYHOOHG HWF 7KH JUHHQKRXVH JDV HPLVVLRQV ZHUH HVWLPDWHG LQ WRQQHV RI FDUERQ
HTXLYDOHQWLWHPE\LWHPFDWHJRU\E\FDWHJRU\7KHILUVWFDOFXODWLRQRI$WWLFD7ROOZD\¶VFDUERQIRRWSULQW
ZDVFDUULHGRXWIRUWKH\HDUZKLFKZLOOVHUYHDVWKHEDVH\HDULQDOOIXWXUHHVWLPDWHV7KLVHIIRUWZDV
FDUULHGRXWZLWKWKHJXLGDQFHRIWKH)UHQFK6KDUHKROGHURI$WWLNHV'LDGURPHV(JLV5RDG2SHUDWLRQV

$V IDU DV WKH FDUERQ IRRWSULQW FDOFXODWLRQ IRU $WWLNL2GRV LV FRQFHUQHG GLUHFW HQHUJ\ FRQVXPSWLRQ
HPSOR\HH DQG YLVLWRU WUDYHO LQFRPLQJ IUHLJKW WUDQVSRUW SXUFKDVHG VHUYLFHV DQG DPRUWL]DWLRQV ZHUH WKH
PDLQ FDWHJRULHV RI *+* HPLVVLRQV WKDW ZHUH FRQVLGHUHG LQ IXOO NQRZOHGJH WKDW WKH UHVXOWV ZLOO RQO\
FRQFHUQ$WWLFD7ROOZD\ DQGZLOOPDLQO\ VHUYH DV D EDVLV WR TXDQWLI\ WKH HIIHFWV RI DFWLRQV WKDWZLOO EH
WDNHQIRUWKHIXWXUH\HDUV
%LODQ&DUERQHWKHWRRO
7KHUH DUH PDQ\ GLIIHUHQW FDUERQ DVVHVVPHQW WRROV DYDLODEOH FXUUHQWO\ ZLWK VLPLODU PHWKRGV RI
FDOFXODWLQJ WKH*+*HPLVVLRQV ,QHIIHFW WKH\DOO KDYHDZD\RIEUHDNLQJGRZQ WKHGLIIHUHQWDFWLYLWLHV
FDUULHG RXW LQ D FRPSDQ\ DQG DOORZLQJ WKH XVHU WR IHHG LQ WKH QHFHVVDU\ LQIRUPDWLRQ LQ YDULRXV ZD\V
TXDQWLWLHV HVWLPDWHV HWF )RU WKH SXUSRVHV RI WKH FDUERQ DVVHVVPHQW IRU $WWLFD 7ROOZD\ WKH %LODQ
&DUERQHWRROZDVXVHGDVFDQEHXVHGWRDFFRXQWIRUWKHJUHHQKRXVHJDV*+*HPLVVLRQVRIDOOW\SHV
RIRUJDQLVDWLRQLQGXVWULDORUWHUWLDU\FRPSDQLHVDGPLQLVWUDWLRQVRUORFDODXWKRULWLHV

7KH WRRO RIIHUV VLPSOH VSUHDGVKHHWV IRU TXLFN FDOFXODWLRQV WKDW HQDEOH \RX WR SURFHVV WKH PRVW RI
EXVLQHVV DFWLYLW\ GDWD HQHUJ\ ELOOV DPRXQWV RI UDZ PDWHULDOV SXUFKDVHG NP WUDYHOOHG HWF 7KH
JUHHQKRXVHJDVHPLVVLRQVDUHHVWLPDWHGLQWRQQHVFDUERQHTXLYDOHQWLWHPE\LWHPFDWHJRU\E\FDWHJRU\

,W LV LPSRUWDQW WRXQGHUVWDQG WKDWERWKGLUHFWDQG LQGLUHFWHPLVVLRQVDUH WDNHQ LQWRDFFRXQW7DNH IRU
H[DPSOHDSHUVRQDOFRPSXWHU LWVHQHUJ\FRQVXPSWLRQKDVDGLUHFW LPSDFWEXWZHVKRXOGQRWIRUJHWWKDW
*+*ZHUHDOVRHPLWWHG IRU LWVGHVLJQ LWVEXLOGLQJDQG WUDQVSRUWDWLRQ LQGLUHFWHPLVVLRQ7KHHPLVVLRQ
IDFWRUVWDNHDOOWKDWLQWRDFFRXQWIURPFUDGOHWRJUDYH

$OOWKHJUHHQKRXVHJDVHPLVVLRQVOLQNHGWRWKHFRPSDQ\
VDFWLYLW\DUHWDNHQLQWRDFFRXQW7KHEURDGHU
WKHHYDOXDWLRQ WKHPRUHVFRSH\RXKDYH IRUDFWLRQDQG WKHJUHDWHU WKHEHQHILWV WREHJDLQHGIURP\RXU
IRUZDUGORRNLQJ GHFLVLRQV 7KLV PHWKRG ZKLFK KDV EHHQ GHYHORSHG E\ $'(0( LV FRPSDWLEOH ZLWK
VWDQGDUG,62WKH*+*3URWRFROLQLWLDWLYHDQGWKHWHUPVRIWKHSHUPLW'LUHFWLYH1R&(
UHODWLQJWRWKH&2TXRWDWUDGLQJV\VWHP
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
7KH%LODQ&DUERQHPRGXOHLVPDGHXSRI
x $ PDLQ ([FHO VSUHDGVKHHW FDOOHG WKH PDVWHUVKHHW ZKLFK LV UHDG\ WR VXH WR FDOFXODWH HPLVVLRQV
FRPSDUHHPLVVLRQVEHWZHHQGLIIHUHQW\HDUVDQGDVVHVVWKHSRWHQWLDORIYDULRXVUHGXFWLRQDFWLRQV
x $ILUVWXWLOLW\ZKLFKLVVSHFLILFDOO\SURYLGHGWRKHOSXVHUVFDOFXODWHWKHWRQQHVSHUNLORPHWUHLQYROYHG
LQURDGWUDQVSRUW
x $ VHFRQG XWLOLW\ GHGLFDWHG WR FDOFXODWLQJ FRROLQJ JDV OHDNV IURP UHIULJHUDWLRQ DQG DLU FRQGLWLRQLQJ
V\VWHPV
x $WKLUGXWLOLW\LQWHQGHGWRHQDEOHXVHUVWRXVHWKHUHVXOWVLQWKHPDLQVSUHDGVKHHWE\VLPXODWLQJZKDW¶V
DWVWDNHHFRQRPLFDOO\RYHUWKHHQWLUHDFWLYLW\VWXGLHGLIWKHFRVWRIIRVVLOIXHOVLQFUHDVHVRULIDWD[RQ
*+*HPLVVLRQVLVLQWURGXFHG
0HWKRGRORJ\
)RU WKH ILUVW HVWLPDWLRQ RI WKH FDUERQ IRRWSULQW RI $WWLFD 7ROOZD\ GDWD IURP  ZDV XVHG ,W LV
LPSRUWDQW WR VWUHVV WKDWFDUERQ IRRWSULQWFDOFXODWLRQ LV QRW DQDFFXUDWHFDOFXODWLRQDQG LWV UHVXOWVFDQQRW
VHUYHDVDEDVLV IRUFRPSDULVRQZLWK WKHUHVXOWVRIFDOFXODWLRQV IRURWKHUFRPSDQLHVHWF7KHUHVXOWVDUH
RQO\ XVHIXO IRU WKH SDUWLFXODU FRPSDQ\ RU HQWLW\ WKDW XQGHUJRHV FDUERQ DVVHVVPHQW DQG WKH\ VHUYH DV D
EDVLV RI FRPSDULVRQ IURP RQH \HDU WR WKH RWKHU WR VHH KRZ GLIIHUHQW DFWLRQV DIIHFW WKH FRPSDQ\¶V
IRRWSULQW

7KHUH DUH VR PDQ\ DVSHFWV RI D FRPSDQ\¶V GDLO\ RSHUDWLRQ WKDW FDQ JR WRZDUGV FDUERQ IRRWSULQW
FDOFXODWLRQ 7KH ELJJHU WKH FRPSDQ\ WKH PRUH FRPSOH[ WKH GDWD DQG WKH SURFHVVHV DVVRFLDWHG ZLWK
GHULYLQJ WKLV GDWD +RZHYHU GHSHQGLQJ RQ WKLV GDWD LW LV QRW PDQGDWRU\ WR LQFOXGH HYHU\WKLQJ LQ WKH
HVWLPDWHRI WKHFDUERQ IRRWSULQW HVSHFLDOO\ LI VRPHDVSHFWVDUHYHU\GLIILFXOW WRFRQWURORUHYHQDOWHU LQ
VXFKDZD\VRDVWREULQJDERXWVLJQLILFDQWUHGXFWLRQRIWKHFDUERQIRRWSULQW

:LWK WKH DERYH LQ PLQG ZH LQLWLDOO\ FRQVLGHUHG HYHU\WKLQJ WKDW LV DFWXDOO\ QHFHVVDU\ WR UXQ WKH
EXVLQHVVLQFOXGLQJDFWLYLWLHVWKDWDUHJRYHUQHGE\WKHVWDNHKROGHUVVXFKDV
x 9LVLWRUWUDYHODQG
x 3XUFKDVHGVHUYLFHVLQYRLFHVEUHDNGRZQDVVLVWDQFHHWF
SURYLGHGWKDWFRXOGPDNHUHDVRQDEOHDVVXPSWLRQVDQGJLYHWKHEHVWSRVVLEOHHVWLPDWHIRUHDFKLWHPZKHQ
XVLQJWKH%LODQ&DUERQHWRROV,IZHFRXOGQRWREWDLQXVHIXOGDWDZHKDGWRH[FOXGHWKH LWHPIURPRXU
FDOFXODWLRQDV LWZRXOGEH VRPHWKLQJ WKDWZRXOGEHYHU\GLIILFXOW WRHVWLPDWH LQ WKH IROORZLQJ\HDUVDV
ZHOO DQG VRPHWKLQJ WKDW WKH FRPSDQ\ KDG YHU\ OLWWOH FRQWURO RYHU VR DV WR LQFOXGH LW LQ LWV FDUERQ
UHGXFWLRQSODQV

)RU WKH\HDUZH WDUJHWHG WKHGDWDVKRZQLQ WKH7DEOH WKDW IROORZV ©2.ªVWDQGVIRUGDWD WKDW
FRXOGEHXVHGGLUHFWO\IRUWKHDVVHVVPHQW©&ªLQGLFDWHVWKDWH[WUDFDOFXODWLRQVRUHVWLPDWLRQVZHUHPDGH
SULRUWRWKHDVVHVVPHQW©ªLQGLFDWHVWKDWWKHGDWDFRXOGQRWEHFROOHFWHGRUSURFHVVHGEXWZDVQHJOHFWHG
DFFRUGLQJWRDVHQVLWLYLW\WHVW7KHIROORZLQJVHFWLRQJLYHVPRUHGHWDLOVUHJDUGLQJWKHW\SHRIGDWD
WKDWZHKDGWRJDWKHUDQGFDOFXODWHHVWLPDWHZKDWZDVUHTXLUHGLQWKHFDOFXODWLRQWRRO

'LUHFWHQHUJ\
FRQVXPSWLRQ
)RVVLOIXHOFRQVXPSWLRQIRUVSDFHKHDWLQJ 2.
(OHFWULFLW\FRQVXPSWLRQIRUKHDWLQJDQGRWKHUVSHFLILFXVHVFRPSXWHUVRIILFH
OLJKWVRIILFHHTXLSPHQWHWF 2.
(OHFWULFLW\FRQVXPSWLRQIRUWXQQHOVOLJKWQLQJZDWHUWUHDWPHQW 2.
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5HIULJHUDQWIOXLGVFRQVXPSWLRQIRUDLUFRQGLWLRQLQJ 
)UHLJKW
,QWHUQDOIUHLJKWGHGLFDWHGPHVVHQJHUIRUGRFXPHQWVDQGDGPLQLVWUDWLYHXVHV 
,QFRPLQJIUHLJKWLGHQWLILFDWLRQRIPDLQVXSSOLHUVRIRIILFHVXSSOLHVVPDOO
VXSSOLHVSDSHUPLVFHOODQHRXVHWF &
3DVVHQJHU
WUDQVSRUW
+RPH:RUNWUDYHOE\HPSOR\HHV 2.
2XWVLGHWUDYHOE\HPSOR\HHV 2.
7UDYHOE\YLVLWRUV &
,QFRPLQJ
PDWHULDOVDQG
WHUWLDU\VHUYLFHV
2IILFHVXSSOLHVVPDOOVXSSOLHVSDSHUPLVFHOODQHRXV 
3XUFKDVHGVHUYLFHV &
$PRUWL]DWLRQV
%XLOGLQJVDQGSDUNLQJDUHDV &
&RPSXWHUHTXLSPHQW &
0DFKLQHU\DQGYHKLFOHV &
:DVWH
WUHDWPHQW :DVWHFROOHFWHGDQGWUHDWHG &

7KHFDOFXODWLRQWRROLQFOXGHVDZLGHGDWDEDVHRIHPLVVLRQIDFWRUV7KLVGDWDEDVHKDVEHHQHVWDEOLVKHG
WKURXJKDQ LWHUDWLYHQXPEHURIZRUNVKRSVDQGXSJUDGHV WKHSURFHVVEHLQJFRRUGLQDWHGE\ WKH1DWLRQDO
(QYLURQPHQWDQG(QHUJ\$JHQF\$GHPHRI)UDQFH$QHPLVVLRQIDFWRUH[SUHVVHVWKHDPRXQWRI*+*
UHODWHG WR D VSHFLILF JRRG RU VHUYLFH LQFOXGLQJ WKH ©JUH\ HQHUJ\ª WKH KLGGHQ HQHUJ\ GXH WR WKH
PDQXIDFWXULQJIRULQVWDQFH

(PLVVLRQ IDFWRUV FDQ EH ODEHOOHG LQ W&HTXLYDOHQW RU W&2HTXLYDOHQW ZKHUH
 NJ&2H    NJ&H    NJ&H :H FKRVH WR XVH &2H IRU RXU FDOFXODWLRQV DQG VRPH
H[DPSOHVRIIDFWRUVWKDWZHUHXVHGLQWKLVDVVHVVPHQWDUHVKRZQEHORZ

x (OHFWULFLW\NZK N&2H
x 3DSHUW W&2H
x 3HVWLFLGHW W&2H
x NPE\FDURQVXEXUEDQURDGVJ&2H
x $PRUWL]DWLRQRIDSHUVRQDOFRPSXWHURYHU\HDUVW&2H

7KH%LODQ&DUERQHWRROSURYLGHVVHYHUDOPHDQVRIFDOFXODWLRQIRUDSDUWLFXODU LWHP2EYLRXVO\ WKH
PRVWVWUDLJKWIRUZDUGZD\LV WRLQSXWDPHWULFYDOXHNZKNPWRQHWFDQGWRXVHHPLVVLRQIDFWRUVWR
HVWDEOLVK WKH FRUUHVSRQGLQJ FDUERQ GLR[LGH HTXLYDOHQW +RZHYHU ZKHQ WKLV LV QRW DYDLODEOH RU WRR
FRPSOLFDWHGWRPHDVXUHDQDOWHUQDWLYHHPLVVLRQIDFWRUFDQRIWHQEHXVHGVXFKDVDQDPRXQWRIPRQH\RU
D QXPEHU RI LWHPV H[DPSOH QXPEHU RI FRPSXWHUVPDQKRXUV HWF 7KH QH[W FKDSWHU GHWDLOV KRZ WKH
DYDLODEOHGDWDZDVSURFHVVHG
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'DWDSURFHVVLQJ
7DEOH(QHUJ\
)RVVLOIXHOFRQVXPSWLRQ 3URYLGHGGDWDZDVDFFXUDWHLQOLWHUV
(OHFWULFLW\IRUWXQQHOV
DQGOLJKWLQJ
3URYLGHGGDWDZDVDFFXUDWHLQNZK
(OHFWULFLW\IRUEXLOGLQJV 3URYLGHGGDWDZDVDFFXUDWHLQNZK
5HIULJHUDQWIOXGV 7KHGDWDZDVQRWDYDLODEOH:KDWLVVLJQLILFDQWLQWKLVTXDQWLW\LVWKHOHHN
RUWKHUHILOOLQJRIUHIULJHUDQWIOXLG55DHWF,WZDVDVVXPHG
WKDWWKLVZDVRQHRIWKHVPDOOHUFRQWULEXWLRQVLQ*+*HPLVVLRQVOHVV
WKDQRIWRWDO
7DEOH)UHLJKW
,QWHUQIUHLJKW 1RVSHFLILFGDWDDYDLODEOHEXWLWKDVDVPDOOFRQWULEXWLRQDQGZDVQRW
FRQVLGHUHGDWDOO
,QFRPLQJIUHLJKW 7KHLQSXWLVDFRPSUHKHQVLYHOLVWRIGHOLYHULHVWKDWLQFOXGHVW\SHRI
JRRGVNPWUDYHOHGIRUHDFKGHOLYHU\QXPEHURIGHOLYHULHVDQG
WUDQVSRUWDWLRQPRGH7KHZHLJKWRIHDFKPRGHLQYHKNPZDV
HVWLPDWHG
7DEOH3DVVHQJHUWUDQVSRUWDWLRQ
+RPHZRUNWUDYHOVE\
HPSOR\HHV
7KHGDWDZDVDFFXUDWHWUDQVSRUWDWLRQPRGHDQGNPWUDYHOOHGIRUHDFK
HPSOR\HHIRUDQDYHUDJHGD\DQGWKHQDVVXPLQJWKH\HDUKDV
ZRUNLQJGD\VZHZHUHDEOHWRFDOFXODWHWKHDQQXDOGLVWDQFHWUDYHOOHG
2XWVLGHWUDYHOVE\
HPSOR\HHV
7KHGDWDZDVDFFXUDWHZHKDGDOLVWRIWULSVZLWKWKHQXPEHURI
HPSOR\HHVGHVWLQDWLRQDQGURXWHDVZHOODVWKHW\SHRIFDUULHUV:HZHUH
DEOHWRHVWLPDWHSDVVHQJHUNPE\FDUULHU
2IILFHYHKLFOHV 7KHGDWDZDVDFFXUDWHDQGZHZHUHDEOHWRLQSXWWRWDOOLWHUVRIIXHO
7UDYHOVE\YLVLWRU 7KHGDWDZDVDFFXUDWH
7DEOH,QFRPLQJPDWHULDOVDQGVHUYLFHV


2IILFHVXSSOLHV 7KHLQSXWZDVDYHU\ODUJHOLVWRIVXSSOLHV:HUDQVRPHWHVWVWKDWHQVXUHG
WKDWWKLVLWHPZDVDYHU\ORZFRQWULEXWRUWRWKHWRWDO*+*HPLVVLRQV)RU
H[DPSOHHYHQLIZHDVVXPHGWKDWDOORIWKHVXSSOLHVZHUHYHU\HPLWWLQJ
WKHLUFRQWULEXWLRQWRWKHFDUERQIRRWSULQWRIWKHFRPSDQ\ZRXOGEHOHVV
WKDQRIWKHWRWDO
3XUFKDVHGVHUYLFHV

6RPHRIWKHGDWDUHIHUUHGWRGLVWDQFHWUDYHOOHGRUTXDQWLWLHVRIJRRGV
7KRVHFRXOGEHSURFHVVHGGLUHFWO\2WKHUVHUYLFHVQHHGHGDQH[WUD
FDOFXODWLRQDFFRUGLQJWRWKHQXPEHURIKRXUVDQGWKHOHYHORIVNLOO
QHHGHGZHHVWLPDWHGWKHDPRXQWRIWKHVHUYLFHV:HWRRNDQDYHUDJHFRVW
RI¼K:HGLGQRWWDNHLQWRDFFRXQWWKHWUDYHOOHGGLVWDQFHRIVRPH
FRPSDQLHVODQGVFDSHUUHFRYHU\ILUHEULJDGHDPEXODQFH
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7DEOH$PRUWL]DWLRQV
7DEOH:DVWH
,GHQWLILHGZDVWHDQGVFUDS 7KHLQSXWZDVDGHWDLOHGOLVWRIUHF\FOHGZDVWHZLWKWKHUHVSHFWLYH
ZHLJKWV7KHVHZHUHDOOGLYLGHGLQWRFDWHJRULHVGHSHQGLQJRQWKHLU
FRPSRQHQWV)RUH[DPSOHDILUHH[WLQJXLVKHULVVWHHODQG
SODVWLF2XWRIW\SHVRIZDVWHZHFRXOGGHDOZLWK7KHWKDWZHUH
QRWWDNHQLQWRDFFRXQWZHUHWRQHUKD]DUGRXVZDVWHDQGEDWWHULHV
&RPSRVLWLRQRIVFUDSZDVHVWLPDWHGWREHSDSHUDOXPLQXP
DQGSODVWLF,QDGGLWLRQRYHUPRIZDVWHZHUHEHLQJGLVSRVHG
LQELQVRIP,WKDVEHHQHVWLPDWHGWKDWRILWZDV
IRUZDUGHGWRFHUWLILHGUHF\FOLQJFRPSDQLHVDQGZHWRRNWKHVDPH
HVWLPDWLRQDVZHGLGIRUWKHFRPSRVLWLRQRIVFUDS
7KHUHVWRIWKHZDVWH±WQ±ZDVVHQWWRODQGILOO
7DEOH5RDG7UDIILF
4XLFNHVWLPDWLRQ $YHUDJHGDLO\WUDIILFLQ YHKLFOHV
$YHUDJHNPNP
7RWDOYHKLFOHNPHYHU\\HDU
$VVXPLQJWKDWLWZRXOGEHRQO\OLJKWYHKLFOHVDQGRQO\WDNLQJLQWR
DFFRXQWWKHFRQVXPSWLRQRIIXHODQGQRWWKHDPRUWL]DWLRQRIWKHFDUZH
VHWDYHU\ORZJ&2HYHKLFOHNP,WUHSUHVHQWVDPLQLPXPRIW&2HRYHUWKH\HDU$PRUHGHWDLOHGFDOFXODWLRQZRXOGSURYHWRKDYHDPXFKKLJKHUFRQWULEXWLRQWRWKHFDUERQIRRWSULQWRIWKH
FRPSDQ\
5HVXOWV
)URPWKHDQDO\VLVWKDWIROORZHGLWZDVHVWDEOLVKHGWKDWDOPRVWRIWKHWRWDOFDUERQHPLVVLRQVIURPWKH
FRPSDQ\¶VDFWLYLWLHVZHUHDUHVXOWRIHQHUJ\FRQVXPSWLRQLQWHUPVRIHOHFWULFLW\DQGIXHOZKLOHDQRWKHU
UHVXOWHGIURPSDVVHQJHUDQGIUHLJKWWUDQVSRUWDWLRQ
,QIUDVWUXFWXUHFRPSXWHU
HTXLSPHQWDQGYHKLFOHV
6RPHGDWDVDUHPLVVLQJVSHFLILFDWLRQVRIKHDY\HTXLSPHQWVVXFKDV
YHQWLODWRUVRUJHQHUDWRUVWRQVRIPDWHULDOWRQVRIWKHNPORQJQRLVH
EDUULHUVWRQVRISDLQWLQJ1HYHUWKHOHVVPRVWRIWKHHPLVVLRQVRIWKLVLWHP
DUHGXHWRWKHLQIUDVWUXFWXUHLWVHOISDYHPHQWDQGEDUULHUV7KLVGDWD
FRXOGEHLPSURYHGHVSHFLDOO\DVUHJDUGVWKHLQIUDVWUXFWXUHEXWLWZRXOG
QRWFKDQJHWKHSULRULWLHV,WFRXOGEHXVHIXOWREHPRUHSUHFLVHRQO\LIWKH
FRPSDQ\ZHUHFRPPLWWHGWRDQDPELWLRXVORZFDUERQVWUDWHJ\LPSO\LQJ
XSJUDGHVRIWKHLQIUDVWUXFWXUH
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(PLVVLRQ6RXUFH RIWRWDOHPLVVLRQV
(QHUJ\ 
7UDQVSRUWDWLRQ 
$PRUWL]DWLRQV 
6XSSOLHV 
'LUHFWZDVWH 
)UHLJKW !

7RXQGHUVWDQGWKHPDLQFRQWULEXWRUVWRHPLVVLRQVLQHDFKRIWKHFDWHJRULHVZHZLOOEULHIO\DQDO\VHHDFK
HPLVVLRQVRXUFHWRLGHQWLI\WKHNH\FRQWULEXWRUV7KLVLVXVHIXOZKHQWU\LQJWRRUJDQL]HDVWUDWHJ\WRZDUGV
*+*HPLVVLRQUHGXFWLRQ³,I\RXFDQQRWPHDVXUHLW WKHQ\RXFDQQRWUHGXFHLW´LV WKHJHQHUDOSULQFLSOH
EHKLQGFDUERQDVVHVVPHQW7KHZKROHSXUSRVHLVWREHDEOHWRWDNHPHDVXUHVWKDWZLOOEULQJDERXWD&2
UHGXFWLRQLWLVQRWWRFRPHXSZLWKDSUHFLVHQXPEHUWKDWJLYHV\RXWKH&2WRWDOLWZRXOGEHXQUHDOLVWLF
WR WU\ DQG PHDVXUH HYHU\WKLQJ SUHFLVHO\ $IWHU DOO WKH ZKROH DQDO\VLV ZLOO DOZD\V EH EDVHG RQ
DVVXPSWLRQV:KHQVRPHWKLQJFDQQRWEHPHDVXUHGWKHQZHVLPSO\FDQQRWWDNHLWLQWRFRQVLGHUDWLRQDVLW
ZRXOGEHVRPHWKLQJWKDWFRXOGQRWEHFKDQJHGLQDQ\ZD\WROHDGWRWKHUHGXFWLRQRIWKHFDUERQIRRWSULQW
(QHUJ\
&RQVLGHULQJWKHKLJKHVWVRXUFHRI*+*HPLVVLRQVZKLFKLVHQHUJ\FRQVXPSWLRQZHFDQVHHWKDWDOPRVW
DOOHPLVVLRQVFRPHIURPWKHXVHRIHOHFWULFLW\/LJKWLQJLVWKHPDLQFRQWULEXWRUWRHOHFWULFLW\FRQVXPSWLRQ
DQGKHQFHLVDPDLQFDQGLGDWHIRULQYHVWLJDWLRQIRUUHGXFWLRQ

(PLVVLRQVGXHWRHQHUJ\
FRQVXPSWLRQ
RIWRWDOHPLVVLRQV
GXHWRHQHUJ\
(OHFWULFLW\VXSSO\ 
/RVVRIHOHFWULFLW\ 
&RQVXPSWLRQRIIXHO 
8SVWUHDPHPLVVLRQVRI
IXHO 
7UDQVSRUWDWLRQ
7KH YDVW PDMRULW\ RI WKLV W\SH RI HPLVVLRQ LV GXH WR WKH HPSOR\HHV 7UDIILF DQG PDLQWHQDQFH ZRUNV
DFFRXQWIRUQHDUO\RIWKHWUDQVSRUWDWLRQHPLVVLRQVDVFDQEHVHHQLQWKHWDEOHWKDWIROORZV










(PLVVLRQVGXHWR
WUDQVSRUWDWLRQ
RIWRWDOHPLVVLRQVGXH
WRWUDQVSRUWDWLRQ
3URIHVVLRQDOFDU
DQGWUXFNV 
&RPPXWLQJ 
3URIHVVLRQDOSODQH 
9LVLWRUV 
3URIHVVLRQDOEXV 
2997 Dimitris Mandalozis et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2988 – 2998 
$PRUWL]DWLRQ
7KHLQIUDVWUXFWXUHDFFRXQWVIRURIWKLVW\SHRIHPLVVLRQV7KLVRIIHUVOLWWOHSRVVLELOLW\RIRSWLPL]DWLRQ
DVUHJDUGVDURDGRSHUDWRU¶VDFWLYLWLHV
(PLVVLRQVGXHWR
DPRUWL]DWLRQ
RIWRWDOHPLVVLRQV
GXHWRDPRUWL]DWLRQ
5RDGV 
6DIHW\EDUULHUV 
%XLOGLQJV 
7RROVDQGPDFKLQHV 
&RPSXWHUHTXLSPHQW 
2WKHU(PLVVLRQV
7KHUHPDLQLQJVRXUFHVRIHPLVVLRQVKDYHDYHU\VPDOOLPSDFWRQWRWDO&2HPLVVLRQVDOWRJHWKHUEXWLW
LVZRUWKLGHQWLI\LQJWKHPDLQFRQWULEXWRUVLQHDFKFDVHQRQHWKHOHVV

(PLVVLRQVGXHWR
VXSSOLHV
RIWRWDOHPLVVLRQVGXH
WRVXSSOLHV
6HUYLFHV 
&KHPLFDOV 
3DSHU 
(PLVVLRQVGXHWRZDVWH
RIWRWDOHPLVVLRQVGXH
WRZDVWH
/DQGILOOZDVWH 
5HF\FOHGZDVWH 
(PLVVLRQVGXHWRIUHLJKW
RIWRWDOHPLVVLRQVGXH
WRIUHLJKW
,QFRPLQJIUHLJKW 

5HGXFWLRQ7DUJHWVDQGIXUWKHUDFWLRQV
$IWHUWKHFRPSOHWLRQRIWKHFDOFXODWLRQRIWKHFDUERQIRRWSULQWIRUWKHFRPSDQ\ZDVDEOHWRLGHQWLI\
WKHPDLQFRQWULEXWRUVWR*+*HPLVVLRQV%DVHGRQWKLVLQIRUPDWLRQWKHFRPSDQ\WKHQSURFHHGHGWRVHW
JRDOVRQHPLVVLRQUHGXFWLRQIRUWKHIROORZLQJ\HDUVDQGGHFLGHGRQZKLFKDFWLRQVWRWDNHWRUHGXFHWKHVH
HPLVVLRQV

7KH PLWLJDWLRQ PHDVXUHV WKDW ZHUH VHOHFWHG PDLQO\ LQYROYHG HQHUJ\ DQG IXHO FRQVXPSWLRQ $V D ILUVW
PHDVXUHIRULWZDVGHFLGHGWRLQVWDOOQHZOLJKWVHQVRUVDQGPHWHUVXSVWUHDPRIWXQQHOHQWUDQFHVWR
FRQWURO OLJKWLQJ OHYHOV LQ WKH WXQQHOV DQG DORQJ WKH RSHQ PRWRUZD\ $OWKRXJK RSHUDWLRQ RI WKHVH QHZ
V\VWHPVZDVLPSOHPHQWHGWRZDUGVWKHHQGRILWUHVXOWHGLQHQHUJ\VDYLQJVLQWKHRUGHURIIRU
WKH ILUVW PRQWKV KHQFH OHDGLQJ WR WKH UHGXFWLRQ RI WKH FDUERQ IRRWSULQW RI $WWLFD 7ROOZD\ ZKLOH DOVR
FRQWULEXWLQJ WR FRVW VDYLQJV ,Q DGGLWLRQ WKH FRPSDQ\ UHQHZHG LWV YHKLFOH IOHHW SXUFKDVLQJ QHZHU DQG
OHVVIXHOFRQVXPLQJYHKLFOHV

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$VFDUERQDVVHVVPHQW IRUZDVRXUILUVWDWWHPSWWRHYDOXDWHRXUHPLVVLRQVDQGXQGHUVWDQGKRZWKH
SURFHVVZRUNVZHWKHQZHQWLQWRWKHSURFHVVRIUHRUJDQL]LQJKRZWKHYDULRXVSLHFHVRILQIRUPDWLRQZHUH
SURYLGHG E\ WKH GLIIHUHQW GHSDUWPHQWV RI WKH FRPSDQ\ 7KH JRDO ZDV WR VWDQGDUGL]H WKH ZD\ WKH
LQIRUPDWLRQZDVVXSSOLHGVRWKDWLWWRRNOHVVWLPHWRLQSXWWKHGDWDLQWR%LODQ&DUERQHDQGHYDOXDWHWKH
FDUERQ IRRWSULQW IRU IROORZLQJ\HDUV7KLVGHOD\HGDVH[SHFWHG VHWWLQJDFWLRQVDQGJRDOV IRUDQG
KDYLQJHQRXJKWLPHWRDFWXSRQWKHVHJRDOV

$VDUHVXOWIRUWKHFDOFXODWLRQRIWKHFDUERQIRRWSULQWIRUZHGHFLGHGWRFDOFXODWHWKHGLIIHUHQFHWKDW
RXUPLQRUFKDQJHVZLWKUHVSHFWWRRXUYHKLFOHIOHHWFRQVWLWXWLRQDQGOLJKWLQJFRQGLWLRQVIRURSHQURDG
DQGWXQQHOVKDYHPDGHLQRXUFDUERQIRRWSULQW:HRQO\WRRNHOHFWULFLW\FRQVXPSWLRQDQGIXHOIRUKHDWLQJ
DQGYHKLFOHV LQWRFRQVLGHUDWLRQDVVXPHGDOORWKHU VRXUFHVRI&2 WREH WKH VDPH DVZHKDGQRPDMRU
FKDQJHVLQSHUVRQQHOIXUQLWXUHHWFDQGFDPHXSZLWKDVDYLQJLQWKHRUGHURIWRQRI&ȅFRPSDUHGWR
ZKLFKPDNHV VHQVHDVPDMRUHOHFWULFLW\FRQVXPSWLRQ UHGXFWLRQPHWKRGVRQO\FDPH LQWR IRUFH LQ
'HFHPEHUZKLOHWKHFKDQJHVLQRXUYHKLFOHIOHHWDUHWRRPDQ\WREHDEOHWRLGHQWLI\WKHEHQHILW\HW

7KHIXOOHIIHFWRIWKHVHFKDQJHVPRUHHIIHFWLYHOLJKWLQJDQGPRUHGLHVHOSRZHUHGYHKLFOHVZLOOEHPRUH
HYLGHQWLQVLQFHLQDVHQVHDQGZHUHDOPRVWLGHQWLFDO&DUERQDVVHVVPHQWIRUWKH\HDU
ZLOOKDYHPRUHLPSUHVVLYHUHVXOWVDORQJZLWKWKHIXOOHIIHFWVRIHFRGULYLQJDQGVZLWFKLQJWRQHZHU
DQG OHVV IXHOFRQVXPLQJSDWUROVDQG WKHFRPSDQ\ LV ORRNLQJ IRUZDUG WRTXDQWLI\LQJ WKHVHDQGSODQQLQJ
PRUHIRUWKH\HDUVWRFRPH
&RQFOXVLRQ
)RU WKHVHQHZHIIRUWV WRZDUGVPHDVXULQJDQGUHGXFLQJRXUFDUERQIRRWSULQW$WWLFD7ROOZD\2SHUDWLRQV
$XWKRULW\UHFHLYHGD&HUWLILFDWHRI0HULWLQWKH³*UHHQ/HDGHU±0\&OLPDWH$ZDUGV´RUJDQL]HGE\WKH
&HQWUH IRU 6XVWDLQDELOLW\ DQG ([FHOOHQFH IRU WKH ILUVW WLPH LQ*UHHFH LQ :H DUH VWLOO RQ D VWHHS
OHDUQLQJ FXUYH ZLWK UHVSHFW WR FDUERQ DVVHVVPHQW EXW WKH ILUVW LQLWLDWLYH KDV EHHQ WDNHQ DQG ZH DUH
HQWKXVLDVWLFDQGZLOOLQJWROHDUQ&RPSDUHGWRRXUILUVWDWWHPSWWRFDOFXODWHWKHFDUERQIRRWSULQWZHKDYH
DOUHDG\VSHHGHGXSWKHSURFHVVRIGDWDFROOHFWLRQDQGVRRQZHH[SHFWWRPDNHFDUERQDVVHVVPHQWDYHU\
VWUDLJKWIRUZDUGDQGTXLFNSURFHVVOHDYLQJPRUHWLPHWRSODQIXWXUHDFWLRQVDQGJRDOV
5HIHUHQFHV
%LODQ&DUERQHKWWSZZZDGHPHIUVHUYOHW.%DVH6KRZ"VRUW 	FLG 	P 	FDWLG 
(XURSHDQ(QYLURQPHQW$JHQF\*UHHQKRXVHJDVHPLVVLRQWUHQGVDQGSURMHFWLRQVLQ(XURSH7UDFNLQJSURJUHVV
WRZDUGV.\RWRWDUJHWV(($5HSRUW1R
(JLV0RELOLWp$WWLNHV'LDGURPHV&DUERQ$VVHVVPHQW5HSRUW
(QYLURQPHQWDO'HIHQVH)XQG$URDGPDSWRFRUSRUDWH*+*SURJUDPVLQQRYDWLRQHGIRUJ
7UDQVXUEDQ*URXS7RZDUGV&DUERQ1HXWUDO7ROO5RDGV6XEPLVVLRQWRWKH*DUQDXW&OLPDWH&KDQJH5HYLHZ
1LFKRODV6WHUQ6WHUQ5HYLHZ7KHHFRQRPLFVRI&OLPDWHFKDQJH
8QLWHG1DWLRQV,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH,3&&&OLPDWH&KDQJHWKH)RXUWK$VVHVVPHQW5HSRUW
$5RIWKH,3&&
(XURSHDQ(QYLURQPHQW$JHQF\(($$QQXDO(XURSHDQ8QLRQJUHHQKRXVHJDVLQYHQWRU\±DQGLQYHQWRU\UHSRUW
7HFKQLFDOUHSRUW1R
*OREDO5HSRUWLQJ,QLWLDWLYH*5,6XVWDLQDELOLW\5HSRUWLQJ*XLGHOLQHVYHUVLRQ
&DUERQ7UXVW&DUERQIRRWSULQWLQJ7KHQH[WVWHSWRUHGXFLQJ\RXUHPLVVLRQVZZZFDUERQWUXVWFRXN
8QLWHG1DWLRQV.\RWRSURWRFROWRWKH8QLWHG1DWLRQV)UDPHZRUNFRQYHQWLRQRQ&OLPDWH&KDQJH
